Metabolic syndrome (MS) is a combination of glucose and lipid abnormalities and associated with cardiac and cerebral events and the likelihood of inducible myocardial ischemia and stroke. As MS is partly a result of living and behavioral patterns, we assessed whether there exists some relationship between MS morbidity and the lifestyle of urban citizens. We evaluated 836 patients in the age range from 35 to 97 years. All participants were divided into five groups: MS group, essential hypertension group, type 2 diabetes group, essential hypertension combined with type 2 diabetes group and control group. The baseline data and other serum indices were collected. A specifically designed questionnaire was used to inquire about the current situation of each patient. Finally, we assess the influence of various factors on MS patients after grouping. Body mass index and waistline in the MS group were significantly greater than in other groups. Smoking, amount of alcohol consumption, and moderate physical activity were several crucial factors in the MS group compared with the control group. The intake of fatty and pickled food in the MS group was also higher compared with those in other groups. Average time of physical exercise decreased in the order control group, essential hypertension group, and MS group (p < 0.05 or p < 0.01). We conclude that among urban middle-aged and older patients in Shanghai, MS patients are overweight, have severe dyslipidemia, smoke and consume alcohol, eat more fatty food, and perform less physical exercise, which point out the importance of prevention, corresponding therapeutic lifestyle changes, and medication.
INTRODUCTION
Metabolic syndrome (MS) is defined as a condition characterized by a set of clinical criteria: insulin resistance, visceral obesity, atherogenic dyslipidemia, and hypertension. 1) It is associated with increased risk for the development of atherosclerosis and cardiovascular disease (CVD), which are serious health threats. 1, 2) Therefore, on the basis of the diagnostic criteria of the World Health Organization (WHO) and National Cholesterol Education Program (NCEP), the International Diabetes Federation (IDF) proposed new criteria for diagnosing MS in 2005. The waistline is considered the central target and hypertension, dyslipidemia, and blood glucose abnormalities as judgment criteria.
Most prospective studies have emphasized the relationship between glucose and serum lipid levels and the occurrence of cardiac and cerebral vascular events. However, the prevalence of MS is also affected by different circumstances, regions, race, and even by living and behavioral patterns and diet, although the exact relations among these factors remain uncertain. [3] [4] [5] Current management recommendations promote therapeutic lifestyle changes (TLC) that mainly include diet, exercise, and for all of the core elements of the syndrome. These therapeutic measures are able to modify favorably the core components of MS and it is hoped that they will also improve the long-term cardiovascular prognosis in these patients. 2) This research aimed at investigating basic lifestyles or inappropriate habits that may speed the process of MS development and determine apparent risk factors so that countermeasures could be formu-lated to avoid it to some extent. We focused on root causes of the syndrome (atherogenic diet, sedentary lifestyle, and overweight/obesity) and highlight recent studies that have demonstrated the effectiveness of TLC in improving or preventing the components of MS through a practical approach with a focus that embraces not only patients but also physicians and healthcare professionals as well as the larger healthcare system. 6) This involved determining the prevalence of MS, as defined by the IDF, and its characteristic of lifestyles, diet, and other factors so that the predictive TLC value can be concluded in the Chinese MS and prospective setting. 7) METHODS Study Population --The human portion of the study was approved by the Institutional Review Board of Tongji University School of Medicine. In this study, we evaluated 836 outpatients (410 men and 426 women; aged 72.5 ± 10.9 years). Informed consent was obtained from all for the use of the blood samples in the present study. However, because the original cut-off for abdominal obesity in the NCEP definition (waist circumference ≥102 cm for men and ≥89 cm for women) has previously been shown to be inappropriate for Asian populations 8, 9) and the number of individuals in China who meet these criteria is extremely low, the cut-off limit was adjusted to the criteria of ≥90 cm for men and ≥80 cm for women, which were based on the risk of obesity-related disorders in the Asian population. 10) Participants selection criteria were: Han ethnicity older than 35 years, living in the community, and unrelated to any other participant. Exclusion criteria were: multiple organ dysfunction syndrome (MODS), pregnancy or lactating, mental disorder, serious diabetes mellitus or hypertension and their complications (ketoacidosis, hypertensive crisis, etc.), secondary hypertension, and type 1 diabetes. Grouping and Diagnostic Criteria --Participants were divided into five groups: MS group, essential hypertension (EH) group, type 2 diabetes (DM) group, essential hypertension combined with type 2 diabetes (EH+DM) group, and control group. Diagnostic criteria were based on the IDF in 2005, that is, on the basis of visceral obesity, we can diagnose MS with any two of four components: systolic blood pressure ≥130 mmHg or diastolic blood pressure ≥85 mmHg, serum triglyc-erides (TG) ≥1.7 mmol/l, high density Lipoprotein-C ≤ 0.9 mmol/l (male) or ≤ 1.1 mmol/l (female), and blood glucose abnormality (fasting blood glucose ≥ 5.6 mmol/l or oral glucose tolerance test 2 hr ≥ 11.1 mmol/l). Diagnosis of EH and DM as based on WHO/International Society of hematology guidelines (1999) and American Dietetic Association criteria (1997), respectively. Patients with hypertension were treated with combinations of angiotensin-receptor blockers (ARBs), angiotensinconverting enzyme inhibitors (ACEIs), calcium channel blockers (CCBs), beta-receptor blockers, and diuretics. Patients with DM received insulin injection or oral antidiabetic drugs (OHA) or both. Research Methods --A baseline survey comprised of food records and a food frequency questionnaire that included basic conditions (occupation, educational level, martial and economic status), behavior and mental factors (smoking, drinking, dietary structure, type and amount of physical activity), family history coronary artery disease, stroke, and DM among all family members), personal history (hypertension, coronary heart disease, stroke, DM, and dyslipidemia), medical examination (body height, weight, and waist-hip ratio), and laboratory examination (glucose, lipid) were completed. Each risk factor was further divided into several variables at different levels ( Table 1 ). Waist and hip circumferences were measured at the umbilicus and trochanter level, respectively. All laboratory tests were undertaken using the standard methods of each of the participating institutes. Statistical Analysis --All research data were analyzed using SAS (SAS Institute, Cary, NC, U.S.A.) and SPSS 11.5 (SPSS Inc., Chicago, IL, U.S.A.). Measurement data were expressed as mean ± S.D., numeration data group comparisons used the chisquare test. Group comparisons were made using the t-test. Multivariable regression analysis was also used to analyze risk levels for developing MS.
RESULTS

Baseline Characteristics and Prevalence of MS
The baseline characteristics of the study participants are shown in Table 2 . In total, 41% met the criteria 10) (waist circumference ≥90 cm for men and ≥80 cm for women) for MS. A large number of participants had abnormal waistlines and more than 30% met the Asian criteria for MS and were finally diagnosed as having MS. This morbidity rate of MS a) Uncertain means a participant who cannot remember exactly how much food of each kind is consumed each week, and we calculated these data as "absence" or "no." was slightly higher than in other studies mainly because in-patients occupied a large part of enrollment and the clustering of obesity and other components of MS may have occurred. Through group comparisons, we found that there was no gender difference in any group. The average age of morbidity in the EH+DM (75.19 ± 9.66) was higher than in the MS (71.15 ± 10.98) group (p < 0.05). BMI (26.28 ± 4.09 kg/m 2 ) and waistline (97.69 ± 10.22 cm) were significantly higher compared with those in other groups (p < 0.01). The level of fasting blood glu-cose was markedly higher in the DM, EH+DM, and MS groups than in other groups but did not significantly differ among them.
Laboratory Examination Results
The total cholesterol (TC) level did not differ among the five groups. The level of Low density Lipoprotein-C in the MS group (0.99 ± 0.22 mmol/l) was significantly lower than in the EH group (1.13 ± 0.31 mmol/l) and irrelevant in the other groups. The Low density Lipoprotein-C level in the MS group (2.54 ± 0.99 mmol/l) was higher only than that in the DM group, while the TG level (0.26 ± 0.23) was significantly higher compared with those in other groups (p < 0.05) ( Table 3) .
Risk Factors and Lifestyle Components of MS
Compared with the control group, there was a significant difference in the MS group in smoking (packs/year), alcohol consumption, moderate physical activity, and diet. No difference was found in economic status, passive smoking, and alcohol category predilection between these two groups. Smoking and drinking also differed between the MS and EH groups. In comparison to the EH+DM group and control group, drinking history and moderate physical activity were major factors in MS, respectively (p < 0.05 or p < 0.01) ( Table 4 ).
Dietary Pattern in MS
Compared with the control group, the intake of fatty or fried food in the MS group was relatively higher and the daily consumption for fresh vegetables and fruits lower. The EH group differed in pickled food intake compared with the MS group. Compared with the DM group, the intake of fatty food was significantly higher in the MS group. In comparison with the EH+DM group, the MS group had a higher intake of fried or pickled and sweet food and relatively lower daily consumption of fresh vegetables and fruit. The amount of smoking (1220 ± 595 number/year) and drinking (2.25 ± 0.92) were both significantly different in the MS group compared with some other groups (p < 0.05 or p < 0.01) ( Table 5 ).
Logistic Regression Analysis
Logistic regression analysis was used to assess the odds ratio (ORs) of MS compared with the other groups using several variables. The results indicated that moderate physical activity and normal HDL-C were probably protective factors against the development of MS, while TC, TG, LDL-C, smoking, and waistline were all risk factors (Table 6 ).
DISCUSSION
In recent years, with the implementation of various large-scale epidemiologic surveys worldwide, the morbidity rate of MS, which incorporates several risk factors for cardiac and cerebral vascular diseases, has been shown to be increasing. The harmful results of MS are cardiac and cerebral im-plications that severely affect people's living standard or even cost lives. 11) Hence great importance must be attached to comprehensive and aggressive preventive care. Treatment directed at the individual components of MS will delay the progression to type 2 diabetes and reduce the incidence of cardiovascular disease. 12) Most previous studies focused mainly on general baseline surveys or genotype analysis with the criteria of WHO or the NCEP. The current investigation is based on the latest diagnostic criteria (IDF, 2005) to analyze possible relationships between different lifestyle and dietary patterns with the morbidity rate of MS and predict favorable TLC guidelines to preventing this syndrome to a certain extent.
The prevalence of overweight and obesity is es-calating globally. Similarly, our current study indicated that the BMI and waistline in the MS group were significantly higher than in the control and other groups, which showed the susceptibility to MS in overweight people and confirmed that waistline is an independent risk factor in the process of MS development. In 2004, WHO showed that persons whose waistlines reached or exceeded the threshold value (in Asians, ≥94 cm in man and ≥80 cm in women), together with two or more two diagnostic elements of MS comprised more than 85% of the total number of MS cases. However, people whose waistlines were below the threshold value comprised only 12-14%. 13, 14) We draw the conclusion that increasing waistline is not only a screening index but an important predictive index as well.
That is, we can both roughly select the MS cohort according to waistline and may further predict the possible combination of components with different waistline measurements. Second, the current investigation also indicated that in the MS group, in comparison with the EH+DM and control groups, the time spent in moderate physical activity (lifting light weights, riding a bicycle, Chinese boxing, etc.) decreased gradually, which implies the development of MS is attributable to a lack of exercise or low level of physical activity, at least in part. 15, 16) Furthermore, the importance of treating MS through moderate physical activity and weight reduction has been confirmed. In Denmark, more than 10% of the population is now severely overweight. After 15 weeks of intensive lifestyle intervention, there were significant improvements in aerobic fitness and metabolic risk parameters, and the observed weight loss was equivalent to that obtained by surgical treatment. 13) Previous research showed that moderate physical activity for 30-45 min/d, 3 to 5 days/week, is conducive to reducing 5-10% of body weight and lowering the risk of occurrence of other hazard components of MS (hypertension, dyslipidemia, and blood glucose level). 17) Dyslipidemia is a prominent characteristic of MS patients. Interestingly, this study showed that the HDL-C level in the MS group was significantly lower than that in the EH group, but no significant difference in HDL-C was observed between the MS (0.99 ± 0.22) and control (1.05 ± 0.20) groups. In a sense, this implies the EH patients have higher HDL-C levels. This needs to be confirmed based on the mechanism. The HDL-C level is also an independent risk factor, bearing an inverse relationship with atherosclerotic cardiovascular disease (with risk rising sharply when levels are <1.04 mmol/l). Apart from its protective role in atherosclerosis, it is an antioxidant to LDL-C and decreases platelet aggregability. Plasma HDL-C levels >1.16 mmol/l may be considered optimal and between 1 and 1.16 mmol/l as desirable. 18) TG levels in the MS gourp were significantly higher than in the control group, which indicated that the combination of increasing waistline with dyslipidemia comprises a large proportion of MS patients. Kahn et al. 19) reported in the analysis of National Health and Nutrition Examination Surveys III research that fasting insulin, homeostasis model assessment-insulin resistance (HOMA-IR), and blood fasting glucose levels were higher in people with abnormal waistlines combined with high TG levels than those in the control group. Our research also showed that metabolic abnormalities were mainly caused by adipose excess aggregation due to the combination of abnormal waistline and high levels of LDL-C and TG. It also reflected insulin resistance to a large extent.
It is generally considered that a high-calorie, fat-rich, high-glucose, and low-cellulose diet contributes to MS. Our current research confirmed this. The weekly intake of fatty or fried food in the MS group was higher than in the control group, while vegetable and fruit intake was relatively lower. Saturated fatty acid in fat-rich food is the most harmful element relevant to insulin resistance. 19) Thus restriction of such food, above mentioned, especially of fat intake, may play an important role in reducing weight, improving dyslipidemia and glucose metabolism, and normalizing blood pressure. 20) Compared with other groups, the intake of fatty food in the MS group was higher, while there were no difference among the other groups, which indicated that such food may cause mixed metabolic disorders (e.g, obesity together with blood glucose abnormality, hyperlipidemia, etc.) rather than a single component alone. The alcohol consumption history in the MS group was also significantly different than that in the other groups. There was no difference among participants who consumed spirits, wine, or beer for the same amount of time. Moderate drinking may reduce platelet aggregation, improve endothelial cell function, and reduce levels of C-reactive protein. Excess drinking for a long time exacerbates insulin resistance and increases the morbidity of MS, or even causes obesity, dyslipidemia, and hypertension. 21, 22) The current study not only identified baseline characteristics and morbidity rate of MS in Chinese urban citizens, but also analyzed the accelerating or protective function of various living and behavioral factors in the development of MS and provided guidelines for TLC and secondary prevention. The treatment should be based on two major components: behavioral change to reduce caloric intake and an increase in physical activity. A realistic goal for weight reduction should be 7-10% over 6-12 months. 23, 24) Overweight people (for Asians, BMI ≥25 kg/m 2 ) should engage in moderate physical activity 3-5 days/week and reduce sedentary time as much as possible. Physical activity recommendations should include practical, regular, and moderate regimens of exercise, with a daily minimum of 30-60 min. An equal balance between aerobic exercise and strength training is advised. However, heavy physical activity is not encouraged for older people based on our results. A reasonable diet is of great importance to overweight people. The general dietary recommendations should include low intake of saturated fats, animal fats, and cholesterol, and diets with a low glycemic index. Soy protein could be more beneficial than animal protein in weight reduction and correction of dyslipidemia. 25) It is also critical to consume more than 300 g fresh vegetables and fruit per day and avoid fried or pickled food. Moderate alcohol consumption, no matter what category, is also encouraged.
Last but not least, for patients with waistlines increasing gradually and dyslipidemia, medication is strongly recommended. An LDL-C level less than 2.6 mmol/l is now considered optimum for all individuals. In addition, HDL-C and TG cut-off points have been modified to reflect more accurately the risk associated with abnormalities in these lipoproteins and the near-term risk of experiencing a Coronary heart disease event and matching the intensity of treatment to this risk. 26) As a result, it is beneficial for people with a tendency to obesity accept TLC combined with moderate medication to prevent MS and its cardiac and cerebral vascular complications.
